IT HAS been demonstrated that calcium and digitalis act synergistically on both myocardial contractility and irritability.1-6 Nalbandian et al.7 8 
MATERIALS AND METHODS
Thirteen patients with cardiac arrhythmias were chosen for study. All but one had received digitalis. They were treated on 14 occasions with intravenous injections of NaEDTA diluted with 5 per cent dextrose in water to a concentration of 20 mg. per ml., given at rates of 5 to 25 ml. (100 to 500 mg.) per minute. During the procedure a continuous electrocardiogram was taken on a direct-writing machine. One of the standard 12 electrocardiographic leads was employed in most cases. In one patient esophageal leads were obtained and in another a bipolar atrial lead using the second and fourth interspace to the right of the sternum (designated Lewis lead) was 9 
RESULTS
Sitpr ave~ntriceiclar Arrhyth ml ias. NaEDTA was administered to 6 patients with supravc(Xitri( ular arrhythmias. In all instances the arrhythlmiia was unchanged. The data are l)resented ill table 1.
All the patients had received digitalis therapy and in 2 of these, the arrhythmia, atrial tachycardia with block, was thought to be the result of this therapy. In these patients, M.M. ( fig. 1 ) and A.R., this rhythm was unchanged by NaEDTA therapy and reverted to normal sinus rhythm after the administration of potassium chloride. Patient H.B. also showed atrial tachycardia with block. Further digitalis therapy was associated with conversion of the arrhythmia to a sinus mechanism ( fig. 2 ), indicating that digitalis intoxication was probably not a factor in its production.
Patient J.M., who had atrial flutter that did not change after NaEDTA therapy, reverted to normal sinus rhythm after administration of potassium chloride ( fig. 3 ). Since it has been shown that potassium chloride may be effective in the treatment of atrial flutter15 and since atrial flutter is uncommon as a manifestation of digitalis intoxication, this arrhythmia was not considered due to digitalis.
Patient P.G. had atrial flutter and had received inadequate digitalis therapy. NaEDTA injection caused no change, and the rhythm subsequently converted to atrial fibrillation after more digitalis was administered. The final patient in this group, E.M., developed first-degree heart block after receiving 1.4 ing. of digitoxin in 24 hours. NaEDTA injection caused no change. First-degree heart block persisted during the time the patient M as given maintenance digitalis therapy.
Ventricular Arrh yth rn ias. NaEDTA was administered 8 times to 7 patients with ventricular arrhythmias (table 2). All but 1 patient had received digitalis and in 6 instances, this therapy was considered responsible for the arrhythmia. In 5 of these 6, ventricular tachycardia reverted to normal sinus rhythm during the administration of 0.5 Gm. or less of NaEDTA (figs. 4 and 5). A final patient, J.D., who bad never received digitalis had ventricular tachycardia which did not respond to an injection of 1.2 Gm. of NaEDTA ( fig. 7) .
Toxicity. Toxicity to NaEDTA was not observed. In one instance (D.P.) ventricular tachycardia reverted to atrial fibrillation with a more rapid ventricular rate than that observed prior to the onset of the digitalisinduced ventricular tachycardia. Similarly in patient M.Z., the pulmonary edema that followed the first administration of NaEDTA may have been related to this therapy. It is suggested that the change in serum calcium may have led to a transient state of underdigitalization.
DISCUSSION
The use of ral)idly injected NaEDTA appears to have greater value therapeutically than diagnostically. In a patients with digitalis-induced ventricular tachycardia, injection of NaEDTA was associated with reversion of the arrhythmia. In these patients relatively small doses of NaEDTA (0.5 Gm.
or less) were effective. One patient with ventricular tachycardia, who had not received digitalis, did not revert after the administration of 1.2 Gin. of NaEDTA.
Ventricular arrhythmias uiiassociated with digitalis intoxication, however, may respond to NaEDTA (Case M.Z., trial 1). Gubner and Kallmnani2 and Kabakow and Brothers13 have also reported such instances. The latter investigators associated response with the presence of negative l)otassiuin balance. In the case reported herein, however, plasma potassium was normal and there was no suggestion of recent potassium loss.
Supraventricular arrhythmias failed to respond to NaEDTA in our study as well as that of Kabakow and Brothers. The arrhythmnias were observed in all relationships to previous digitalis administration and plasma potassium levels. These results differ from those of Kabakow and Brothers, who thought that NaEDTA was effective in undigitalized patients with lowered potassium levels. It is noteworthy that the patient in whom they demonstrated this relationship had ventricular bigeminy and not a supraventricular arrhythmia. Gubner and Kallman reported 2 patients with atrial tachycardia with block who responded to infusion of NaEDTA. Potassium levels were not reported. Although the authors concluded that both these arrhythmias were supraventricular in origin, the abnormal configuration of the QRS complexes raises the possibility that they were ventricular. These results suggest that Na-EDTA is unreliable, if effective at all, in the treatment of supraventricular arrhythinias no matter what the relationship to digitalis or potassium balance.
In general, we found a poor relationship between the dose of NaEDTA administered, the decrease in serum calcium produced, and the clinical response. NaEDTA was discontinued, however, wlhen an effect was produced so that the patients who did not respond received larger doses of the drug. The occurrence of false positive and false negative results in ventricular arrhythminas the lack of response in supraventricular arrhythmias, and the poor relationship between dose of NaEDTA amid clinical or chemical response indicate that the response to NaEDTA injec. tion is a poor guide to the degree of digitalization.
This defect does not preclude its usefulness in the therapy of ventricular arrhythmias. Le responsa al injection de NaEDTA non es un satisfacente criterio pro le grado de digitalisation presente. Resultatos false positive e false negative ha essite observate in arrhythmias ventricular. Arrhythmias supraventricular non respondeva a NaEDTA, sin reguardo al stato del digitalisation e del balancia de kalium. lie responsas clinic e chimic esseva sin relation al dosage de NaEDTA.
Pro iste rationes, le conclusion es formulate que administrationes intravenose de NaEDTA es non digne de confidentia como test sed pretiose in le tractamento de arrhythmias ventricular inducite per digitalis.
The occlusion of a catheterized ureter for a brief period of time and the collection of urine via a polyethylene tube after the occlusion is released permits a comparison of proximal and distal tubular function. This type of experiment was carried out in dogs before and after the administration of mercurial diuretics. An osmotic diuresis was maintained by a constant infusion of mannitol. Intravenous administration of thiomerin or meralluride caused at least a 50 per cent reduction in the mass of water and sodium reabsorbed by the proximal tubule during the brief period of occlusion. Reductions in water and sodium were equivalent, and the proximal tubule reabsorbate therefore had a sodium concentration similar to that of plasma. The mercurials did not alter the ability of the distal tubule to lower urinary sodium concentration during the period of ureteral occlusion. These studies suggest that the major effect of mercurial diuretics is on the proximal tubule and that their action may be to interfere with the passive reabsorption of sodium and water in this area of the nephron. KAYDEN 
